Substituent scope at the A-ring of the cinnamamides 7a-f in the BNR.
In preliminary experiments, we examined the reactivity of Nphenylethylcinnamamides 7 under the most common reaction conditions of the classical BNR (Table SI1 ). Our first attempts (Table SI1 , entries 1-4), did not gave the desired product 8a in spite of previous reports where the BNR was successfully carried out with different unsubstituted amides. On the other hand, distinct amides substituted with halogen atoms have also afforded the corresponding dihydroisoquinoline products through the BNR. Nevertheless, our cinnamamides 7b-c with electron-withdrawing groups (Cl, F) did not afford the corresponding 3,4-dihydroisoquinolines 8b-c (Table SI1 , entries 5-6). Thus, we turned our attention to cinnamamides with electron-donating groups in different positions in the amide Aring 7d-f. The reaction did not proceed when the OMe group was present at metaposition to the α-carbon where the intramolecular cyclization takes place (Table SI1 , entries 7 and 9). Table SI2 . Crystal data and experimental details.
Crystallographic data of compound 8i

Structural and supramolecular features
The molecular structure of 8i is shown in Figure SI1 . The asymmetric unit is constituted by two units forming a salt with the PF6 -anion. The compound is characterized by the protonation of the N19 atom in the nitrogen-based heterocyclic ring to form a NH + group giving a residual positive charge. This phenomenon allows the interaction with the octahedral counterion PF6 -, forming a hexafluorophosphate salt. The organic molecule can be observed as the union of two groups bonded by a styryl moiety in a trans configuration. This part of the asymmetric unit is not planar. The least-squares mean planes that contain the aromatic rings C10/C17 and C24/C33 have a dihedral angle of 16.20(11)°. This lack of planarity is related to the heterocyclic ring which have an envelope conformation with atom C21 as the flap with puckering parameters Q = 0.443(3) Å, θ = 117.4(3) °, φ = 87.6(4)°. However, the fused rings C10/C17 and N19/C20 have their least-squares mean planes in a nearly coplanar conformation with a dihedral angle of 10.98(12)°. The PF6 -counterion is in an octahedral arrangement and has an average volume of 5.187 Å 3 and a mean quadratic elongation of λ = 1.007, which is characteristic of a very low distorted polyhedron which is a result of the observed discrete disorder in the fragment. The supramolecular assembly is mainly controlled by strong (N, C)-H‧‧‧(F, O, N) hydrogen bonds. These interactions form chains of molecules along [010] direction (see Table SI3 and Figures SI2, SI3 Figure SI1 . Oak Ridge Thermal Ellipsoid Plot (ORTEP) of the crystal structure of compound 8i showing the anisotropic displacement ellipsoids drawn at the 50% probability level. Figure SI3 . Packing of compound 8i.
In order to visualize the intermolecular interactions, Hirshfeld (HF) surface analyses were performed. The HF surfaces were mapped over dnorm, de and electrostatic potential. The analysis performed through the mapping of dnorm (analysis of the contact distances di and de from HF surface to the nearest atom inside and outside, respectively) shows the high contribution of the N-H‧‧‧F hydrogen bonds in the crystal structure (observed as bright-red spots in Figure SI4 ). A close observation of the brightness in the spots reveals that C-H‧‧‧(O, F) interactions clearly participate in the molecular assembly, however in less magnitude, which agrees with the length of the corresponding H‧‧‧(O, F) bonds.
Figure SI4. View of the Hirshfeld surfaces mapped over dnorm emphasizing the intermolecular interactions
The electrostatic potential was mapped on HF surfaces using the STO-3G basis set at the Hartree-Fock level of theory over the range ±0.14 a.u. ( Figure SI5 ) using the software CrystalExplorer (http://crystalexplorer.scb.uwa.edu.au/). On the surfaces, the hydrogen-donors with positive potential (blue regions) and the hydrogen-acceptors with negative potentials (red regions) are shown. Figure SI5 . View of the Hirshfeld surfaces mapped over electrostatic potential with positive and negative potential indicated in blue and red, respectively. Figure SI6 shows the 2D(two-dimensional) finger-plots. The H···F/F···H contacts comprise the 23.3% of the total HF surface, indicating the importance of the strong N-H‧‧‧F hydrogen bonds. H···O/O···H interactions (15.4%) also represent an important contribution to the supramolecular assembly reflecting the C-H‧‧‧O influence. Despite the observation of the C23-H23‧‧‧N19 hydrogen bond, the H···N/N···H contacts only comprise the 0.1% of the total HS surface leaving the (N, C)-H‧‧‧(F, O) intermolecular bonds as the most important interactions. The crystal structure is also helped by weak connections, presumably dispersion and van der Waals forces, which is observed in the H‧‧‧C/C‧‧‧H (13.0 %) and non-bonded H‧‧‧H (38.0%) contacts. There is a low contribution from C‧‧‧C contacts as a result of the low contribution from C-H‧‧‧π and π‧‧‧π stacking interactions. ). N is the number of molecules with an R molecular centroid-to-centroid distance (Å). Electron density calculated using HF/3-21G model energies. (In black the reference molecule in the coordination sphere).
Scale factors used to determine Etotal: Eele = 1.019; Epol = 0.651; Edis = 0.901; Erep = 0.811. HF/3-21G model energies (implemented in the software CrystalExplorer; http://crystalexplorer.scb.uwa.edu.au/) of interactions between molecules in the crystal were analyzed. The model uses quantum mechanical charge distributions for unperturbed molecules. In the calculations, the total interaction energy is modeled as the sum of electrostatic (Eele), polarization (Epol), dispersion (Edis) and exchange-repulsion (Erep) terms. Table ESI3 summarizes the selected interaction energies for the molecular pairs in the first coordination sphere around the organic molecule. The results show a high contribution from the dispersion terms in the energy framework. The strongest interaction has a total energy -60.8 kJ mol -1 with a very high contribution from the dispersion term. Figure SI7 shows the intermolecular interactions in a radial cluster of 3.8 Å around the reference molecule. For a best understanding, Figures SI7a and SI7b show the energy framework diagrams for pair of molecules for separate, electrostatic (red) and dispersion (green) contributions to the total nearest neighbour pairwise interaction (blue). The representation of the cylinders helps as guide to observe the sort of energy that connects molecular centroids with their respective thickness equivalent to the magnitude of the energy involved. It is clear the high contribution of the dispersion energies in the supramolecular assembly. Figure SI7 . Energy frameworks for (a) electrostatic (red) and (b) dispersion (green) contributions to the (c) total interaction energies (blue).
Optimization of H-source, solvent and temperature for the asymmetric reduction of the hexafluorophosphate salt 8g
First, knowing that the azeotropic mixture conformed by formic acid (HCOOH) and TEA is the most widely used H-donor in ATH reactions, with an optimal ratio of 5:2, we proceeded to evaluate this system as hydrogen source at 40 °C using water and methanol as a solvent, but unfortunately, the formation of the desired product was not evidenced after 24 hours (Table SI5 , entries 1 and 2). Recently, Shende and coworkers enhanced the reduction rate and the enantioselectivity of the AHT reaction after lowering the HCOOH-TEA ratio to 1.1/1, in order to control the pH, and using methanol as a solvent. However, no promising results were obtained under these reaction conditions (Table SI5 , entry 3). Although sodium formate (HCOONa) has been proposed as an alternative H-source during the last years, since allow the control of the pH during the reaction and the facilitate the purification process, in the experiments performed with this hydrogen donor, the formation of the corresponding product was not observed (Table SI5 , entries 4 and 5). Analysing these results, probably the PF6 -anion has a negative impact on the AHT reduction, by deactivating the Ru-catalyst, or the conjugated C=C-C=N system of the dihydroisoquinoline core of 8g may result not reactive to the tested reaction conditions (Table SI5 ). Figure SI8 . 1 H-NMR spectrum of 6-methoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8a) Figure SI9 .
Copies of 1 H NMR, 13 C NMR and DEPT-135 charts of 12a-l
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C-NMR spectrum of 6-methoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8a) Figure SI10 . DEPT-135 spectrum of 6-methoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8a) Figure SI11 .
1 H-NMR spectrum of 6-methoxy-1-(3,4-dimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8b) Figure SI12 .
C-NMR spectrum of 6-methoxy-1-(3,4-dimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8b) Figure SI13 .
1 H-NMR spectrum of 6-methoxy-1-(3,4,5-trimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8c) Figure SI14 . 13 C-NMR spectrum of 6-methoxy-1-(3,4-methylenedioxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8d) Figure SI18 . DEPT-135 spectrum of 6-methoxy-1-(3,4-methylenedioxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8d).
Figure
SI19.
1 H-NMR spectrum of 6-methoxy-1-(4-hydroxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8e) Figure  SI20 . 13 C-NMR spectrum of 6-methoxy-1-(4-hydroxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8e) Figure SI21 .
1 H-NMR spectrum of 6-methoxy-1-(4-hydroxy-3-methoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8f) Figure SI22 .
13
C-NMR spectrum of 6-methoxy-1-(4-hydroxy-3-methoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8f) Figure SI23 . 1 H-NMR spectrum of 6,7-dimethoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8g) Figure SI24 .
13 C-NMR spectrum of 6,7-dimethoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8g) Figure SI25 . DEPT-135 spectrum of 6,7-dimethoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8g) Figure SI26 . 31 P-NMR spectrum of 6,7-dimethoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8g) Figure SI27 . 19 F-NMR spectrum of 6,7-dimethoxy-1-styryl-3,4-dihydroisoquinolin-hexafluorophosfate (8g) Figure SI28 . 1 H-NMR spectrum of 6,7-dimethoxy-1-(3,4-dimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8h) Figure SI29 .
13 C-NMR spectrum of 6,7-dimethoxy-1-(3,4-dimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8h) Figure SI30 . DEPT-135 spectrum of 6,7-dimethoxy-1-(3,4-dimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8h) Figure SI31 .
1 H-NMR spectrum of 6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8i) Figure SI32 .
C-NMR spectrum of 6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8i) Figure SI33 . DEPT-135 spectrum of 6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8i) Figure SI34 . 1 H-NMR spectrum of 6,7-dimethoxy-1-(3,4-methylenedioxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8j) Figure SI35 .
13 C-NMR spectrum of 6,7-dimethoxy-1-(3,4-methylenedioxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8j) Figure SI36 .
1 H-NMR spectrum of 6,7-dimethoxy-1-(4-hydroxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8k) Figure SI37 .
13 C-NMR spectrum of 6,7-dimethoxy-1-(4-hydroxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8k) Figure SI38 . DEPT-135 spectrum of 6,7-dimethoxy-1-(4-hydroxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8k) Figure SI39 .
1 H-NMR spectrum of 6,7-dimethoxy-1-(4-hydroxy-3-methoxystyryl)-3,4-dihydroisoquinolinhexafluorophosfate (8l) Figure SI40 . H-NMR spectrum of (±)-6-methoxy-1-styryl-N-methyl-1,2,3,4-tetrahydroisoquinoline (12a) Figure SI43 .
13 C-NMR spectrum of (±)-6-methoxy-1-styryl-N-methyl-1,2,3,4-tetrahydroisoquinoline (12a) Figure SI44 .
1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11b) Figure SI45 . 1 H-NMR spectrum of (±)-6-methoxy-1-(3,4-dimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12b) Figure SI46 .
13 C-NMR spectrum of (±)-6-methoxy-1-(3,4-dimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12b) Figure SI47 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11c) Figure SI48 .
1 H-NMR spectrum of (±)-6-methoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12c) Figure SI49 .
13 C-NMR spectrum of (±)-6-methoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12c) Figure SI50 . DEPT-135 spectrum of (±)-6-methoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12c) 1 H-NMR spectrum of (±)-6-methoxy-1-(4-hydroxy-3-methoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12f) Figure SI59 .
13 C-NMR spectrum of (±)-6-methoxy-1-(4-hydroxy-3-methoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12f) Figure SI560 .
1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11g) Figure SI61 .
1 H-NMR spectrum of (±)-6,7-dimethoxy-1-styryl-N-methyl-1,2,3,4-tetrahydroisoquinoline (12g) Figure SI62 .
C-NMR spectrum of (±)-6,7-dimethoxy-1-styryl-N-methyl-1,2,3,4-tetrahydroisoquinoline (12g) Figure SI63 . DEPT-135 spectrum of (±)-6,7-dimethoxy-1-styryl-N-methyl-1,2,3,4-tetrahydroisoquinoline (12g) Figure SI64 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11h) Figure SI65 .
1 H-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4-dimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12h) Figure SI66 .
13 C-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4-dimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12h) Figure SI67 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11i) Figure SI68 .
1 H-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12i) Figure SI69 .
13 C-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12i) Figure SI70 . DEPT-135 spectrum of (±)-6,7-dimethoxy-1-(3,4,5-trimethoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12i) Figure SI71 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11j) Figure SI72 . 1 H-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4-methylenedioxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12j) Figure SI73 .
C-NMR spectrum of (±)-6,7-dimethoxy-1-(3,4-methylenedioxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12j) Figure SI74 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11k) Figure SI75 .
1 H-NMR spectrum of (±)-6,7-dimethoxy-1-(4-hydroxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12k) Figure SI76 .
C-NMR spectrum of (±)-6,7-dimethoxy-1-(4-hydroxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12k) Figure SI77 . DEPT-135 spectrum of (±)-6,7-dimethoxy-1-(4-hydroxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12k) Figure SI78 . 1 H-NMR spectrum of 1,2,3,4-tetrahhydroisoquinoline (11l) Figure SI79 .
1 H-NMR spectrum of (±)-6,7-dimethoxy-1-(4-hydroxy-3-methoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12l) Figure SI80 .
13 C-NMR spectrum of (±)-6,7-dimethoxy-1-(4-hydroxy-3-methoxystyryl)-N-methyl-1,2,3,4-tetrahydroisoquinoline (12l)
